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WORKFLOW SYSTEM, WORKFLOW CONTROL METHOD AND STORAGE MEDIUM 

BACKGROUND OF THE INVENTION 
Field of the Invention 
5 The present invention relates to a workflow management 

system for controlling order of execution of business programs. 
Description of the Related Art 

Various methods employing a computer have been proposed 
GL to enhance the efficiency of business work to be carried out 

W 10 by a group. A workflow management system which carries out one 
"2 of the previously proposed methods converts documents including 

;j! slips into electronic documents, and circulates the electronic 

?*k document among users in conformity to predetermined rules . The 

conception of workflow management systems of this kind is 
JJ 15 mentioned in, for example, Syunsuke Akif u ji, Hirotoshi Ise and 
Hiroshi Majima, "Trend of Workflow Management Systems", 
Shisutemu/Seigyo/Jouhou, Vol. 40, No. 5, pp. 203-208 (May, 1996). 
Generally, a workflow control system creates a business flow 
(workflow) specifying a business procedure by using a graphical 
20 user interface including icons and arrows, a workflow engine, 
i.e., a program, interprets the business flow and instruct the 
user to process the electronic documents. 

A technique relating to a workflow management system is 
disclosed in, for example, Japanese Unexamined Patent 
25 Publication No. Hei 8-36538. This related art technique 



relates to a workflow management system for the joint management 
of business processes executed by a plurality of information 
processors interconnected by a network on the basis of a 
predetermined workflow. The workflow management system 
comprises a communication managing means for collectively 
managing communication processes for communication between 
persons performed by the persons for instruction and inquiry 
about the contents of business processes to execute a plurality 
of related business processes assigned to those persons. 

When a first person to whom a first business process is 
assigned executes an operation for instruction and inquiry about 
the contents of a second business process, the communication 
managing means retrieves automatically a second person to whom 
the second business process is assigned, and then starts a 
communication process for communication between the first and 
the second person. 

Generally, business processes are not executed one by one 
and, in most cases, a plurality of related business processes 
are executed simultaneously to reduce overall business time. 
For instance, in a business flow from the reception of an order 
for merchandise to the delivery of the merchandise, an estimate 
is made for the merchandise after the completion of inquiry and 
then the production of the merchandise is started. Actually, 
it is possible that estimation is stated during inquiry to start 
production at an early stage. 



When one of a plurality of interdependent business 
processes is discontinued while the interdependent business 
processes are being executed simultaneously by this prior art 
workflow management system / users involved in the rest of the 
business processes are unable to know the discontinuance of the 
business process and carry out the unnecessary business 
processes uselessly unless the users are notified of the 
discontinuance of the business process. 

SUMMARY OF THE INVENTION 
It is an object of the present invention to provide a 
workflow management system capable of notifying users carrying 
out a plurality of interdependent business processes of the 
discontinuance of one of the plurality of interdependent 
business processes during the simultaneous execution of the 
plurality of interdependent business processes. 
According to a first aspect of the present invention, a workflow 
management system for controlling order of execution of business 
programs comprises: a status watcher which refers to data 
included in an application data base storing data on application 
programs and detects a change meeting preset conditions; a 
workflow engine which refers to data provided by the status 
watcher, a working data base and an action/division definition 
table describing rules of transition of status of previously 
described work data base and changes the status of working data 



base; a resource selector which refers to data provided by the 
workflow engine, a resource selection rule describing the 
relation between preset work and users and the working data base, 
and selects a user; and a not if ier which notifies a user selected 
by the resource selector of work. 

According a second aspect of the present invention, a 
workflow management system for controlling order of executing 
business programs comprises: a status watcher which refers to 
data included in an application data base storing data on 
application programs, and detects a change meeting preset 
conditions; a first workflow engine which refers to data 
provided by the status watcher, a working data base and an 
action/division definition table describing rules of transition 
of status of previously described work data base, and changes 
the status of working data base; a first resource selector which 
refers to a business process flow definition describing the 
relation between an organization (a group of uses) and a process 
to be carried out by the organization, and a working data base 
and selects a process; a sub-process executor which starts a 
process selected by the first resource selector; a second 
workflow engine which refers to an application data base and 
a previously provided status transition description, and 
changes the status of working data base; a second resource 
selector which refers to a user selection rule describing the 
relation between preset work and users, and working data base 



and selects a user; and a notifier which notifies the user 
selected by the second resource selector of work. 

In the foregoing workflow management system, it is 
preferable to make reference to the application data base and, 
if a change meeting a preset exception condition is found, to 
notify the user of the change. 

In this workflow management system, it is preferable that 
the exception condition indicates the discontinuance of a first 
business status and the start of a second business status having 
the same start condition as that of the first business status. 
The exception condition may indicate the discontinuance of a 
first business status, the termination of a second business 
status, and the start of a third business status started after 
the termination of the second business status. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Fig. 1 is a block diagram of a workflow management system 
in a first embodiment according to the present invention. 

Fig. 2 is a view for explaining the detail of an application 
data base included in the first embodiment; 

Fig. 3 is a view for explaining the detail of a business 
status definition table included in the first embodiment; 

Fig. 4 is a view for explaining the detail of an 
action/division definition table included in the first 
embodiment; 
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Fig. 5 is a view for explaining the detail of an 
organization data base included in the first embodiment; 

Fig, 6 is a view for explaining the detail of a resource 
selection rule included in the first embodiment; 
5 Fig. 7 is a flow chart for explaining the operation of a 

status watcher; 

Fig. 8 is a flow chart for explaining the operation of a 
workflow engine; 

Fig. 9 is a flow chart for explaining the operation of a 
10 resource selector; 

Fig. 10 is a flow chart for explaining the operations of 
a status watcher and an application data base when the status 
watcher receives notice of change from the application data 
base; 

15 Fig. 11 is a block diagram of a workflow management system 

in a second embodiment according to the present invention; 

Fig. 12 is a flow chart for explaining the operation of 
an exception status watcher; 

Fig. 13 is a view of a business status definition table 
20 for explaining the creation of an exception condition; 

Fig. 14 is a view of a business status definition table 
for explaining another example of creation of an exception 
condition; 

Fig. 15 is a block diagram of a workflow management system 
25 in a third embodiment according to the present invention; 



Fig- 16 is a view for explaining the detail of a business 
process flow definition; 

Fig. 17 is a view for explaining the detail of a resource 

selection rule; 

Fig. 18 is a flow chart for explaining the operation of 

a resource selector A; 

Fig. 19 is a flow chart for explaining the operation of 

a sub-process executor; 

Fig. 20 is a flow chart for explaining the operation of 
a workflow engine B; and 

Fig. 21 is a flow chart for explaining the operation of 
a resource selector B. 

DESCRIPTION OF THE PREFERRED EMBODIMENTS 
Workflow management system in preferred embodiments 
according to the present invention will be described hereinafter 
with reference to the accompanying drawings. 

Fig. 1 is a block diagram of a workflow management system 
in a first embodiment according to the present invention, Fig. 
2 is a view for explaining the detail of an application data 
base, Fig. 3 is a view for explaining the detail of a business 
status definition table, Fig. 4 is a view for explaining the 
detail of an action/division definition table, Fig. 5 is a view 
for explaining the detail of an organization data base, Fig. 
6 is a view for explaining the detail of a resource selection 



rule, Fig. 7 is a flow chart for explaining the operation of 
a status watcher, Fig. 8 is a flow chart for explaining the 
operation of a workflow engine, and Fig. 9 is a flow chart for 
explaining the operation of a resource selector. 

In Figs. 1 to 6, a numeral 10 indicates a business status 
definition table, 20 an action/division definition table, 30 
an organization data base, 40 a resource selection rule, 50 a 
working data base, 60 an client application, 70 a server 
application, 80 an application data base, 90 a status watcher, 
t5 10 100 a workflow engine, 110 a resource selector, 120 a notifier, 
130 an in-box and 140 a user. 

The workflow management system in the first embodiment 
according to the present invention is characterized in referring 
to data stored in an application data base other than the data 
15 base of the workflow management system and controlling the 
existing application program. 

As shown in Fig. 1, the workflow management system in the 
first embodiment comprises the business status definition 
tables 10 describing business statuses and the corresponding 
20 attributes , the action/division definition tables 20 specifying 
correspondence between business statuses and actions , and 
business processing steps and divisions, the organization data 
base 30 specifying the relation between divisions and the 
organization, the resource selection rule 40 specifying the 
25 relation among a combination of division and business processing 



step, a resource selecting condition, and persons in charge, 
the working data base 50 storing data for the workflow management 
system, the client application 60 to be executed by client 
computers, the server application 70 to be executed by a server 
computer for communicating with the client application 60, the 
application data base (APDB) 80 storing data for server 
application 70, the status watcher (SW) 90 which monitors change 
in the status of the application data base 80 , the workflow engine 
100 which refers to the output of the status watcher 90 and the 
data stored in the working data base 50 to change the contents 
of the working data base, the resource selector (RS) 110 which 
receives the output of the workflow engine 100, refers to the 
working data base 50, the action/division definition tables 20 
and the organization data base 3 0 to select a user, the not if ier 
120 which gives the selected user a notice, and the in-box 130 
which stores the notice given by the resource selector 120, The 
user 140 refers to the notice stored in the in-box 130 and 
executes the client application. 

As shown in Fig. 2, the application data base 80 contains 
records 2100 each of which is corresponding to a business 
identification number and including attribute information items 
2010, 2020 and 2030 representing business identification number , 
start of estimation and completion of estimation, respectively. 

As shown in Fig. 3, the business status definition table 
10 contains records 3100 and 3110 each of which is corresponding 



to a business identification number and including attribute 
information items 3010, 3020, 3030, 3040 and 3050 representing 
business status name, status, business identification number, 
start of estimation and completion of estimation, respectively. 

As shown in Fig. 4, the action/division definition table 
20 contains records 4100 and 4110 each of which is corresponding 
to a business identification number and including attribute 
information items 4010, 4020, 4030 and 4040 representing 
business status name, action name, business processing step and 
division node, respectively. 

As shown in Fig. 5, the organization data base 30 contains 
records 5100 and 5110 each of which is corresponding to a division 
node and including attribute information items 5010 and 5020 
representing division node and organization structure, 
respectively. An organization structure is expressed by a tree 
structure as shown in Fig. 5. 

T he resource selection rule 40 comprises division node 
resource selection rules 6010 and 6020 as shown in Fig. 6. The 
division node resource selection rule 6010 has a region 6030 
for indicating business process step. The region 6030 is 
defining attribute information items 6060 and 6070 representing 
resource selection condition and name of person in charge, and 
two records 6040 and 6050 are prepared therein depending upon 
the resource selection conditions. 

The operation of the workflow management system thus 



constructed will be described hereinafter. The processing in 
the workflow management system shown in Fig.l is executed by 
the status watcher 90 , the workflow engine 100 , the resource 
selector 110 and the not if ier 120 which are individual programs 
operative in parallel. These programs can easily be realized 
by using functions, such as process execution and interprocess 
communication . 

The operation of the status watcher 90 will be described 
with reference to a flow chart shown in Fig. 7. 

(1) Upon the start of a procedure shown in Fig. 7 , the 
status watcher 90 reads attribute names from the business status 
definition table 10 and sets attributes of application data base 
80 to be monitored (steps 7000, 7010 and 7020). 

(2) A query is made in step 7030 to see if any change is 
made in the attributes of the application data base 80. If the 
response in step 7030 is affirmative, the business status name 
and the status of the record are given to the workflow engine 
100 in step 7040 (steps 7030 and 7040). 

(3) If the response in step 7 03 0 is negative or after the 
completion of step 7040, the procedure returns to step 7020, 
and steps 7020 to 7040 are repeated. 

Data as shown in Fig. 3 is stored in the business status 
table 10 by this procedure. Attributes representing business 
identification number, start of estimation, completion of 
estimation are monitored. In the data given to the workflow 



12 

engine 100, the business status is "start of inquiry" when a 
business identification is given and estimation is not started. 
When " start of estimation" is entered, the business status is 
"completion of inquiry". When the business identification 
5 number is given and "end of estimation" is not entered, the 
business status is "start of estimation". When "completion of 
estimation" is entered, the business status is "completion of 
estimation". 

As shown in Fig. 2, the application data base 80 now stores 
yj 10 therein a record 2100 having a business identification number 
%| "001" but no information about the start and completion of 

□ estimation. The record 2100 was written in the application data 

^ base 80 by the server application 70. Since the business 

identification number has been entered and any information about 
15 the start of estimation is not entered yet, the status watcher 

■3 

90 gives the workflow engine 100 notice that the business status 
is "start of inquiry" in step 7040. 

The operation of the workflow engine 100 will be described 
with reference to Fig. 8. 

20 (1) The workflow engine 100 starts the procedure shown 

in Fig. 8 upon the reception of the notice for indicating the 
business status change issued by the status watcher 90 in step 
7040. The workflow engine 100 reads all the records stored in 
the action/division definition table 20 (steps 8000 and 8010). 

25 (2) A query is made in step 8020 to see if any information 



is received from the status watcher 90. If the response in step 
8020 is negative, step 8020 is repeated. If the response in 
step 8020 is affirmative, the workflow engine 100 compares data 
received from the status watcher 90 with all the records read 
out from the action/division definition table 20 in step 8030 
to determine a process to be executed (steps 8020 and 8030). 

(3) A query is made in step 8040 to see if the process 
determined in step 8030 has any object to be changed. If the 
response in step 8040 is negative, a new object for storing 
working data is created in the working data base 50 (steps 8040 
and 8050) . 

( 4 ) After the completion of step 8050 or when the response 
in step 8040 is affirmative, i.e., when the business status is 
changed, the status of the object created in the working data 
base 50 is changed, action name, business process step and 
division node are given to the resource selector 110, and then 
steps 8020 to 8070 are repeated (steps 8060 and 8070). 

In the above process , since the action/division definition 
20 was read in step 8010, and the information was received from 
the status watcher 90, an object is created in the working data 
base 50 in step 8050, the data is set in step 8060, and the data 
is given to the resource selector 110 in step 8070. Since the 
business status is " inquiry" , action name "creation of inquiry" , 
business process step "inquiry" and division node "Sales" are 
given to the resource selector 110. 



The operation of the resource selector 110 will be 
described hereinafter with reference to Fig. 9, 

(1) The resource selector 110 starts the procedure shown 
in Fig. 9 when the data is given thereto by the workflow engine 
100 in step 807 0. The resource selector 110 reads all the 
records stored in the organization data base 30 and reads all 
the records stored in the resource selection rule 40 (steps 9000, 
9010 and 9020) . 

(2) The action name, the business process step and the 
division node give thereto by the workflow engine 100 are 
compared with the data in the working data base 50 to select 
a user in step 9030. Selected user name and application name 
are given to the notif ier 120 in step 9040 and then the procedure 
is ended (steps 9030, 9040 and 9050). 

In this procedure, the resource selector 110 reads the 
organization data base 30 shown in Fig. 5 in step 9010, reads 
the resource selection rule 40 in step 9020 and selects the user 
in step 9030. Since the data received from the workflow engine 
100 represents business step "inquiry" and division node "sales" , 
reference is made in step 9030 to other data stored in the working 
data base 50 to select "Sales Section 1" of "Retail Sales 
Department" included in the organization data base 30, and 
person "A" in charge of business process step "inquiry" for the 
division node "Sales Section 1" included in the resource 
selection rule 40, and information about the selected data, and 



application name "creation of inquiry" are given to the notif ier 
120 in step 9040. 

The notif ier 120 gives the application name to the in-box 
for the user selected by the resource selector 110, In this 
case, application name "creation of inquiry" is written to the 
in-box of the person "A" . 

The workflow management system in the first embodiment 
shown in Fig. 1 executes the foregoing procedures repeatedly 
until an external stop instruction is given thereto. 
Accordingly, the user 140 is able to know the progress, change 
and status of other business processes. 

According to the first embodiment, since the procedures 
are executed by referring to the data stored in the application 
data base prepared separately from the data base of the workflow 
management system, the invention can be combined with the 
workflow management system without requiring the great 
modification of the existing application program. 

In the procedure carried out by the status watcher 90, the 
procedure returns to step 7020 to read the data stored in the 
business status definition 10 if it is decided in step 7030 that 
any change is not made in the application data base 80. In such 
a case, it is possible to repeat step 7030 instead of returning 
to step 7020. 

In the foregoing description of the first embodiment, the 
status watcher 90 repeats the loop for making reference to the 
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application data base 80 as shown in Fig. 7. However, notice 
of change may be received from the application data base 80 by 
using the function of a data base management system applied to 
the application data base, 
5 Description will be made of the operation of the status 

watcher 90 and the application data base 80 to receive notice 
of change from the application data base 80 with reference to 
Fig. 10, 

^ ( 1 ) The status watcher 90 starts a procedure shown in Fig* 

^ 10 10 in step 10000, reads attribute names from the business status 
y definition table 10 in step 10010, gives the attribute of the 

3 application data base 80 to be monitored to the application data 

s base 80 in step 10020 and ends the procedure in step 10030 (steps 

00 10000, 10010, 10020 and 10030)* 

P 15 (2) The application data base 80 starts a procedure shown 

*' M in Fig. 10 in step 10100, receives the attribute from the status 

watcher 90 in step 10110. The application data base 80 makes 
a query in step 10130 to see if any change is made in the set 
attribute (steps 10100, 10110, 10120 and 10130). 
20 (3) If the response in step 10130 is affirmative, the 

business status name and the status of the record are given to 
the workflow engine 100 in step 10140 (steps 10130 and 10140). 

(4) After executing step 10140 or if the response in step 
10130 is negative, the procedure returns to step 10120, and then 
25 steps 10120 through 10140 are repeated. 



To carry out the procedure shown in Fig. 10 , the application 
data base 80 must comprise a data base management system having 
a function to decide whether or not any change is made in the 
data base. Generally, processing ability is higher when the 
function of the data base system is used than when an external 
program is used, i.e., when the status watcher 90 repeats the 
loop for finding a change. Therefore, changes in the 
application data base 80 can efficiently be found in a short 
time. 

When one of a plurality of interdependent business 
processes is discontinued while the interdependent business 
processes are being executed simultaneously, users involved in 
the rest of the business processes are unable to know the 
discontinuance of the business process and carry out the 
unnecessary business processes uselessly unless the users are 
notified of the discontinuance of the business process. The 
workflow management system in the first embodiment is capable 
of preventing the execution of useless processes and of properly 
informing the user of the discontinuance of the business 
process . 

Fig. 11 is a block diagram of a workflow management system 
in a second embodiment according to the present invention, Fig. 
12 is a flow chart for explaining the operation of an exception 
status watcher, Fig. 13 is a view of a business status definition 
table for explaining the creation of an exception condition, 
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and Fig. 14 is a view of a business status definition table for 
explaining another example of creation of an exception condition. 
In Fig. 11 , the numeral 11000 represents an exception handling 
unit, 11010 an exception status watcher and 11020 a user 
retrieval unit. In Fig. 11 , other components like or 
corresponding to those shown in Fig. 1 are designated by the 
same reference numerals. 

The workflow management system in the second embodiment 
shown in Fig. 11 is capable of informing users of the interruption 
of a business process. The workflow management system in the 
second embodiment comprises, in addition to the components of 
the workflow management system in the first embodiment shown 
in Fig. 1, the exception handling unit 11000 which creates the 
attribute of an exception status from the business status 
definition table 10, the exception status watcher 11010 which 
receives the attribute of an exception status from the exception 
handling unit 11000 and monitors the change of the status of 
the application data base 80, and the user retrieval unit 11020 
which receives the output of the exception status watcher 11010, 
selects an appropriate user, and gives data to the notifier 120. 

A procedure for selecting the attribute to be created by 
the exception handling unit 11000 will be described with 
reference to Fig. 13. 

An example shown in Fig. 13 has two kinds of business status, 
namely, "inquiry" and "estimation". Business identification 
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numbers for the two kinds of business status are entered. When 
either of the two kinds of business status is started, it is 
highly possible that the other is started. Therefore, it is 
highly possible that, when one of the two kinds of business status 
is discontinued, the other is discontinued and hence information 
must be given to the user to that effect. In such a case, when 
the business status definition table 10 contains business status 
of the same starting condition, an exception process is a set 
condition as the attribute of the starting condition to execute 
the process properly. 

The operation of the exception status watcher 11010 will 
be described with reference to Fig. 12 on an assumption that 
the exception handling unit 11000 carries out the procedure 
previously described with reference to Fig. 13 and creates 
"business identification number" and " start of estimation" as 
attributes . 

( 1 ) The exception status watcher 11010 starts a procedure 
shown in Fig. 12 and reads attributer names contained in an 
exception definition table, not shown, set by the exception 
handling unit 11000 in step 12010, and sets the attribute of 
the application data base 80 to be monitored in step 12020. 

(2) A query is made in step 12030 to see if any change 
is made in the attributes set in the application data base 80. 
If the response in step 12030 is affirmative, a business status 
name is given to the user retrieval unit 11020 in step 12040. 
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(3) If the response in step 12030 is negative or after 
the execution of step 12040, the procedure returns to step 12020 
and repeats steps 12020 through 12040. 

Upon the reception of the business status name instep 12040 , 
the user retrieval unit 11020 refers to the working data base 
50 to select a user executing a business process of the business 
status, and gives information to the user of the notifier 120 
to inform that interruption has occurred. 

Suppose, for instance, that a business identification 
number is entered in the record 2100 of the application data 
base 80, business processes " inquiry" and " estimation" are 
started, and the user 140 is obliged by some external cause to 
delete the business identification number by operating the 
server application 70 through the client application 60. In 
this state, in which the attribute "business identification 
number" is changed, the exception status watcher 11010 gives 
changed status names "inquiry" and "estimation" to the user 
retrieval unit 11020. 

Then, the user retrieval unit 11020 refers to the working 
data base 50, selects a user executing the business process of 
the business status, namely, the user executing "inquiry" and 
"estimation", and gives information that interruption occurred 
to the user to the notifier 120. 

Although the second embodiment of the present invention 
has been described as applied to a simple case in which starting 



conditions are the same, it is possible that one exception 
process triggers the chained interruption of processes and it 
is desired in some cases to inform the notifier 120 of the 
interruption of the processes. In such a case, the exception 
status watcher 11010 may read attributes created by the business 
status table 10 and the exception handling unit 11000, and may 
provide a business status in the completion condition and the 
start condition are the same. 

Fig. 14 shows a business status definition table 10 of 
assistance in explaining the creation of an exception condition. 
The creation of an exception condition will be described with 
reference to Fig. 14. 

Referring to Fig. 14, the business status definition table 
10 has three kinds of business status "inquiry", " estimation" 
and "arrangement". The completion condition of 'inquiry" and 
the start condition of "arrangement" are the same in the data 
of the start of estimation. A business process "arrangement" 
is started after the completion of a business process "inquiry" . 
If a business process "estimation" is discontinued, it is highly 
possible that a business process "inquiry" is discontinued, and 
the discontinuance of the business process "inquiry" invokes 
the discontinuance of "arrangement". 

Accordingly, when the start condition and the completion 
condition are in the same business status in the business status 
definition table 10, it is preferable that the exception status 
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watcher 11010 provides business status in which the completion 

condition and the start condition are the same, in addition to 

business status in which only the start condition is the same. 

In the example shown in Fig. 14, the business process 
5 "arrangement", as well as business processes "inquiry" and 

"estimation", is an output of the exception status watcher 11010 

in step 12040. 

For instance, suppose that a business identification 

number is entered in the record 2100 of the application data 
rf 10 base 80, business processes "inquiry", "estimation" and 
J "arrangement" are started, and the user 140 is obliged by some 

q external cause to delete the business identification number by 

« operating the server application 70 through the client 

M application 60. 

P 15 Since the attribute "business identification number" is 

^ changed, the exception status watcher 11010 gives changed status 

names "inquiry" and "estimation" to the user retrieval unit 
11020, and sends out "arrangement" because the completion 
condition of "inquiry" and the input condition of "arrangement" 
20 are the same. 

Although not directly related with the embodiment, it is 
possible to notify related business indirectly through other 
business of the interruption of the process. 

Fig. 15 is a block diagram of a workflow management system 
25 in a third embodiment according to the present invention, Fig. 



16 is a view for explaining the detail of a business process 
flow definition, Fig. 17 is a view for explaining the detail 
of a resource selection rule, Fig. 18 is a flow chart for 
explaining the operation of a resource selector A, Fig. 19 is 
a flow chart for explaining the operation of a sub-process 
executor, Fig. 20 is a flow chart for explaining the operation 
of a workflow engine B and Fig. 21 is a flow chart for explaining 
the operation a resource selector B. 

In Fig. 15, the numeral 12000 represents a division process 
flow definition, 15010 a resource selection rule, 15020 a 
resource selector A, 15030 a sub-process executor, 15040 a 
workflow engine B, and 15050 a resource selector B. In Fig. 
15, other components like or corresponding to those shown in 
Figs. 1 and 11 are designated by the same reference numerals. 

The workflow management system in the third embodiment is 
capable of selectively using a business process not having any 
predetermined procedure, and a business process having a 
predetermined procedure. The workflow management system in the 
third embodiment comprises, in addition to the components of 
the workflow management system previously described with 
reference to Fig. 11, the division process flow definition 15000 
which describes the procedures of business processes in division 
nodes, the resource selection rule 15010 which determines the 
relation among the combination of division and business 
processing step, position, resource selection condition and 
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person, the resource selector A 15020 which receives the output 
of the workflow engine 100, refers to the working data base 50, 
the action/division definition table 20 and the organization 
data base 3 0 to select a sub-process, the sub-process executor 
15030 which creates an object of a sub-process in the working 
data base 50, the workflow engine B 15040 which refers to the 
division process flow definition 15000 and gives an object of 
the working data base 50 to the resource selector B 15050, and 
the resource selector B 15050 which receives the output of the 
workflow engine B 15040, refers to the working data base 50 and 
the resource selection rule 15010 to select a user. 

In Fig, 16 showing the business process flow definition 
15000, indicated at 16000 and 16010 are business process flows 
in Sales Sections 1 and 2, respectively. Each of the business 
flows has a storage region 16020 for storing an estimation 
procedure. A process flow formed by icons 16030, 16040 and 16050 
respectively representing person in charge, chief and manager, 
connected by arrows is stored in the storage region 16020. The 
process flow indicates that users in the positions indicated 
by the icons execute the business process in order indicated 
by the arrows. 

In Fig. 17 showing the resource selection rule 15010, 
indicated at 17000 and 17010 are resource selection rules for 
Sales Sections 1 and 2. Each of the resource selection rules 
17000 and 17010 has a storage region 17020 for storing a resource 
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selection rule for business process step "estimation" . A record 
17060 including position 17030 , resource selection condition 
17040 and attribute of person in charge 17050 is stored in the 
storage region 17020. 
5 The operations of the processing units shown in Fig. 15 

will be described hereinafter with reference to Figs. 18 to 21. 
The operations of the status watcher 90 , the workflow engine 
A 100, the exception handling unit 11000 , the exception status 
watcher 11010 and the user retrieval unit 11020 are the same 

10 as those of the corresponding components of the foregoing 
embodiments, respectively, and hence the description thereof 
will be omitted. 

The operation of the resource selector A 15020 will be 
described first with reference to Fig. 18. 

15 ( 1 ) The resource selector A 15020 starts a procedure shown 

in Fig. 18 in step 18000 and reads all the records stored in 
the organization data base 30 in step 18010 (steps 18000 and 
18010) . 

( 2 ) The resource selector A 15020 compares an action name, 
20 a business process step and a division node with data in the 
working data base 50 to select a business process flow definition 
for the division node in step 18020, gives the selected business 
process flow definition to the sub-process executor 15030 in 
step 18030 and ends the process in step 18040 (steps 18020, 18030 
25 and 18040) . 



Suppose that the operation of the workflow engine 100 is 
the same as that of the workflow engine 100 of the first 
embodiment , and data representing division node "Sales Section 
1", business process step "inquiry" and action name "creation 
of inquiry" is given to the resource selector A 15020. 

Then, the resource selector A 15020 compares these 
received data and data in the working data base 50 in step 18020, 
selects the business process flow definition 16020 representing 
division node "Sales Section 1" and business process step 
"inquiry" from the business process flow definition 15000 and 
gives the same to the sub-process executor 15030. 

The sub-process executor 15030 starts a procedure shown 
in Fig. 19 in step 19000, creates an object for storing data 
necessary for carrying out a sub-process in the working data 
base 50 in step 19010 and ends the procedure in step 19020 (steps 
19000, 19010 and 19020). In this case, the business process 
flow definition 16020 is a sub-process and an object for storing 
data necessary for executing the sub-process is created. 

The operation of the workflow engine B 15040 will be 
described with reference to Fig. 20. 

(1) The workflow engine B 15040 starts a procedure shown 
in Fig. 20 in step 20000. The workflow engine B 15040 reads 
all the records stored in the business flow process definition 
15000 in step 20010 and refers to data in the working data base 
50 in step 20020 {steps 20000, 20010 and 20020). 
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(2) A query is made in step 20030 to see if the transition 
of the flow is possible, i.e., if the business can be moved to 
the next position. If the response in step 20030 is negative, 
the procedure returns to step 20020 to repeat the above steps. 
5 (3) If the response in step 20030 is affirmative, the data 

in the working data base 50 is changed in step 20040, and an 
action name, a division node, a position and a business process 
step are given to the resource selector B 15050 in step 20050, 
and then the procedure returns to step 20020 to repeat the above 

10 steps (steps 20040 and 20050). 

Suppose that the workflow engine B 15040 reads all the 
records contained in the business process flow definition 15000 
shown in Fig. 16 and refers to data in the working data base 
50 in step 20020, it is decided in step 20030 that the transition 

15 of the flow is possible, i.e., the business can be moved to the 
next position, and the flow is moved to " person in charge" 
indicated by the icon 16030. Then, workflow engine B 15040 
changes the data contained in the working data base 50 in step 
20040, and gives the action name "creation of inquiry", the 

20 division node " Sales Section 1" , the position "person in charge" 
and the business process step "inquiry" to the resource selector 
B 15050. 

The operation of the resource selector B 15050 will be 
described hereinafter with reference to Fig. 21. 
25 ( 1 ) The resource selector B 15050 starts a procedure shown 
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in Fig. 21 in step 21000 and reads all the records stored in 
the resource selection rule 15010 in step 21010 (steps 21000 
and 21010) . 

(2 ) The records read out from the resource selection rule 
5 15010 are compared with the data contained in the working data 
base 50 to select a user in step 21020. A user name of the 
selected user and an application name are given to the notif ier 
120 in step 21030 and the procedure is ended in step 21040 (steps 
21020, 21030 and 21040). 
10 In this procedure, records stored in the resource 

:J1 selection rule 15010 shown in Fig. 17 are read in step 21010, 

?t the user "A" is selected on the basis of the action name "creation 

j S ' of inquiry", the division node "Sales Section 1", the position 

m "person in charge", the business process step "inquiry" and 

Q 15 other data contained in the working data base 50 in step 21020, 
and the user "A" and the application name "creation of inquiry" 
are given to the notif ier 120. 

Suppose that the exception handling unit 11000 has carried 
out the procedure previously describe with reference to Fig. 
20 13 and has created "business identification number" and "start 
of estimation", the business identification number is entered 
as the record 2100 of the application data base 80, business 
process steps "inquiry", "estimation" and "arrangement" have 
been started, and the user 140 is obliged by some external cause 
25 to delete the business identification number by operating the 



server application 70 through the client application 60 by the 
user 140 while the business process step "estimation" is in 
process . 

Then, since the attribute "business identification 
number" is changed, the exception status watcher 11010 gives 
a changed status names "inquiry", "estimation" and 
"arrangement" to the user retrieval unit 11020. 

Subsequently, the user retrieval unit 11020 refers to the 
working data base 50 selects users carrying out the business 
process steps of the business status, i.e., the users carrying 
out "inquiry", "estimation" and "arrangement", and gives 
information to the not if ier 120 to inform that interruption has 
occurred in the selected users. 

The workflow management system in the third embodiment 
shown in Fig. 15 repeats the foregoing procedures until an 
external stop command is given thereto. 

The workflow management system in the third embodiment 
selects the business process flow definition describing the 
business process defined by the predetermined procedure instead 
of selecting a user on the basis of the output of the workflow 
engine which carries out a business process not defined by any 
predetermined procedure and is capable of realizing the same 
by the other workflow engine. Therefore, procedures for all 
the business process flows need not previously be determined, 
and an appropriate business process flow definition can be 
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selected according to the data stored in the working data base 
and the application data base when executing a business process . 

Although the operation of the foregoing embodiment has 
been described on an assumption that one business status is 
5 discontinued, the present invention may refer to the data 
contained in the application data base and, when a predetermined 
term expires, may inform the user of the expiration of the term. 

In the workflow management system in the first embodiment 
according to the present invention, the workflow engine, which 
;^ 10 refers to the business process definition describing business 
J1 processes and controls order of applications to be started, uses 

S the data supplied from the status watcher which refers to the 

iU 

«~ data stored in the application data base other than the data 

base included in the workflow management system. Therefore, 
p 15 the function of the present invention can be incorporated with 
d the workflow management system without requiring the great 

modification of the existing application program. 

The workflow management system in the second embodiment 
according to the present invention carries out an extracting 
20 procedure for extracting an exception condition from conditions 
set in the status watcher, and a procedure for referring to the 
application data base and, when a change meeting predetermined 
exception conditions is made, informing the user of the change. 
Therefore, if one of a plurality of interdependent business 
25 processes is discontinued while the plurality of interdependent 
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business processes are being executed simultaneously, the 
appropriate users executing other business processes can be 
informed of the discontinuance of the business process. 

The workflow management system in the third embodiment 
5 according to the present invention selects the business process 
flow definition describing the business process defined by the 
predetermined procedure instead of selecting a user on the basis 
of the output of the workflow engine which carries out a business 
process not defined by any predetermined procedure and is 

10 capable of realizing the same by the other workflow engine. 
Therefore, procedures for all the business process flows need 
not previously be determined, and an appropriate business 
process flow definition can be selected according to the data 
stored in the working data base and the application data base 

15 when executing a business process. 

As apparent from the foregoing description, according to 
the present invention, if one of a plurality of interdependent 
business processes is discontinued while the plurality of 
interdependent business processes are being executed 

20 simultaneously, it is possible to inform the appropriate users 
executing other business processes of the interruption of the 
business process and, consequently, the users can be prevented 
from executing useless business processes. 



What is claimed is: 

1 . A workflow control method in a workflow system for 
carrying out a plurality of business processes, said workflow 
control method comprising the steps of: 

storing beforehand changes to be detected in business 
processes when a plurality of related business processes ar^-- 
executed simultaneously by computers; and 

detecting an occurrence of the change in one of the 
plurality of business processes. 

2. The workflow control method according to claim 1, 
wherein the changes in the business processes to be detected 
include at least either discontinuance or delay of the bu^iness^ 
processes . 

3 . The workflow control method according to claim 1 
further comprising the step of notifying at least one of saicK 
computers executing the related business processes of said 
detected change in the business process. 

4. The workflow control method according to claim 3 
further comprising the step of referring to a business proces^ 
execution instruction provided by a workflow engine, and rules 
defining the relation between preset procedures and the 
computers, and selecting the computers executing the related 
business processes. 

5 . A workflow system for executing a plurality of business 
processes comprising a plurality of procedures, said workflow 



system comprising: 

a status watcher which detects a change in a business 
process being executed; and 

a workflow engine which refers to data given thereto by 
the status watcher and predetermined business definitions and 
controls the execution of the business processes. 

6. The workflow system according to claim 5, wherein the 
status watcher detects either discontinuance or delay of the 
business process. 

7 . The workflow system according to claim 5 further 
comprising a notifier which notifies related computers of the 
change in the condition of execution of the busin^ss^process 
detected by the status watcher. 

8. The workflow system according to claim 7 further 
comprising a resource selector which refers to "lT"~Btrsiness 
process execution instruction provided by the workflow engine 
and rules defining the relation between the predetermined 
procedures and computers , and selects said related computer for 
carrying out the next procedure. 

9. A storage medium capable of reading out stored 
information therefrom by a computer which stores programs for 
realizing the workflow control method defined in claim 3 as said 
stored information. ^ 



ABSTRACT OF THE DISCLOSURE 
In a workflow system capable of simultaneously executing 
a plurality of business processes, an exception handling unit 
extracts an exception condition from a business status 
definition table and transfers the exception condition to a 
status watcher, the status watcher refers to data contained in 
an application data base and, when there is a change meeting 
a predetermined exception condition, transfers the change to 
a user retrieval unit, the user retrieval unit refers to a working 
data base to retrieve a user and gives information to the computer 
of the related user, whereby, when one of interdependent 
business processes is discontinued, information that the 
business process is discontinued is given to the computers 
executing the other interdependent business processes* 
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(Application Serial No.) 



(Filing Date) 



(Status: patented, pending, abandoned) 

(Continued on Page 2) 
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I hereby appoint as principal attorneys; Donald R. Antoneili, Reg. No. 20,296; David T. Terry, Reg. No. 
20,178; Melvin Kraus, Reg. No. 22,466; Stanley A. Wal, Reg. No. 26,432; William I. Solomon, Reg. No. 28,565; 
Gregory E. Montone, Reg. No. 28,141; Ronald J. Shore, Reg. No. 28,577; Donald E. Stout, Reg. No. 26,422; Alan E. 
Schiavelli, Reg. No. 32,087; James N. Dresser, Reg. No. 22,973 and Carl I. Brundidge, Reg. No. 29,621 to prosecute 
and transact all business connected with this application and any related United States application and international ap- 
plications. Please direct all communications to the following address: 

Antoneili, Terry, Stout & Kraus 

Suite 1800 

1300 North Seventeenth Street 
Arlington, Virginia 22209 
Telephone: (703) 312-6600 
Fax: (703) 312-6666 

I hereby declare that all statements made herein of my own knowledge are true and that all statements made on 
information and belief are believed to be true; and further, that these statements were made with the knowledge that will- 
ful false statements and the like so made are punishable by fine or imprisonment, or both, under Section 1001 of Title 18 
of the United State Code and that such willful false statements may jeopardize the validity of the application or any 
patent issued thereon. 

(Full Name) (Signature) 

nate Jul y 28 ' 1999 Inventor Shunsuke AKIFUJI SL^JL 

Residence Wako-shi, Japan Citizenship Ja P an 

Post Office Address 1-17-10 Shirako, Wako-shi, Saitama-ken 351-0101, Japan 

Dare July 28, 1999 inventor Toshiaki SAKAGUCH1 TbtUMZ f$khQjjsUcLt 

Residence Kawasaki-shi , Japan ritirenship Ja P an 



#B-3, 3-14-2 Miyazaki, Miyamae-ku, Kawasaki-shi, Kanagawa-ken 
Post Office Address 216-0033, Japan 



Date 



July 28, 1999 Tnventor Yoko SEKI )f ' ofa 



Residence Kawasaki-shi 9 Japan Citizenship Japan 



#304 Ryumieru-miyamaedaira, 1-7-2 Miyamaedaira , Miyamae-ku, 
Post Office Address Kawasaki-shi. Kanagawa-ken 216-0006, Japan ^ 

Date Jul y 29 ' 1999 Inventor Masato TAMAKI jflji^/ti Ja^$4^ 

Residence Zushi-shi, Japan Citizenship Japan 

7-11-13 Sakurayama, Zushi-shi, Kanagawa-ken 
Post Office Address 249-QQ05. Japan 

Date Jul y 29 ' 1999 Inventor Atsushi AOKI AteiX^ A* fa 

Residence Yokohama-shi , Japan Citizenship "Z^E^EL 



Post Office Address. 



#B304 Hitachi-harajuku-apato 2830 Izumi-cho, Izumi-ku, 
Yokohama-shi, Kanagawa-ken 245-0016, Japan 



Hate 29 * l" 9 Inventor Yoshlki MAT SUP A Y^LL MfUxtL 

Residence Minato-ku, Japan Citizenship Japan 



Post Office Address # 51Q > 8 ~ 6 " 9 Akasaka, Minato-ku, Tokyo 107-0052, Japan 

Hate 30, 1999 Inventor Os«™x ^OSAKA ^y^^K^^ZK. 

Residence Yokohama-shi, Japan Citizenship v J f p f n 

#201 Pia-shiohara-1. 35-4 Kubo-cho, Nxshi-ku, Yokohama-shi, 
Post Office Address Kanagawa-ken 220-0061, Japan 

Date July 30 , 1999 Tnventor Shigeki ISHIHARA 



Residence Chigasaki-shi , Japan Citizenship Japan 

Post Office Address 3-8-12-703 Kowada, Chigasaki-shi, Kanagawa-ken 253-0012, Japan 

Date Inventor 



Residence Citizenship 

Post Office Address — 



Date Inventor _ 



Residence Citizenship 

Post Office Address : s 
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